Future connection research problems,  July 1972 by Huang, J. S. et al.
Lehigh University
Lehigh Preserve
Fritz Laboratory Reports Civil and Environmental Engineering
1972




Follow this and additional works at: http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-
reports
This Technical Report is brought to you for free and open access by the Civil and Environmental Engineering at Lehigh Preserve. It has been accepted
for inclusion in Fritz Laboratory Reports by an authorized administrator of Lehigh Preserve. For more information, please contact
preserve@lehigh.edu.
Recommended Citation
Huang, J. S.; Fielding, D. J.; and Staff, "Future connection research problems, July 1972" (1972). Fritz Laboratory Reports. Paper 296.
http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-reports/296
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This work has been. carried out as
part of an investigation sponsored jointly
by the American Iron and Steel Institute
and the Welding Research Council.

















2. BEAM-TO-COLUMN CONNECTION PROBLEMS
1. Side Connections: Flang~-Connected
2. Side Connections: Web-Connected
3. Two-Way Interior Connections
4. Four-Way Interior Connections
5. Corner Connections
6. Column Web in Compression Region
7. Box Columns
8. Three-Way Connections
9. Resistance to Fracture
10. Associated Bracing Connections
11. Influence of Cladding
3. APPENDICES
1. Priority Sequence
2. Current Program: Beam-to-Colurnn Connecti.ons






















1. I N T ROD U C T ION
-1
This report contains a compilation of many of the major
problems in the design of beam-to-column connections which have been
used extensively in steel building frames. The various types of con-
nections included herein were discussed at a WRC Task Group meeting
held previously (1). Those connections are considered to be of parti-
cular interest to designers, and are in need of research work.
Current~y, a research program on beam-to-column connections
is under way at Lehigh University under the guidance of the Welding
Research Council (see Appendix 3 for Task Group Roster). The objec-
tive of the investigation is to develop design procedures for safe,
efficient, and economical beam-to-column connections. This report is
prepared as a guide for the direction of research work to achieve that
goal.
The arrangement of the. types of connections in this report
is according to the classification for connections in Refs. 2 and 3 •.
The graphical presentation and justification for each problem help
pinpoint the future research needs. The current research under way
for certain problems is also cited to eliminate the unnecessary dupli-
cation of research in beam-to-column connections.
333.7 -2
Comments of the WRC Task Group members concerning the
priority sequence, along with the Lehigh staff recommenaation, are
summarized in Appendix 1. The connection tests corresponding to
each suggested problem are also indicated in the tabulation. Appen-
dix 2 presents the current research program which is being carried
out at Lehigh University. The outline of work and status for each
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3. A P PEN DIe E S
APPENDIX 1: PRIORITY SEQUENCE
The priority sequence suggested by the members of the WRC
Task Group on Beam-to-Column Connections is shown as follows:
Lehigh Staff Re~ommendation:





equirements for stiffeners, CI,C6,C7
or groove welds. (Can fillet CIG
be substituted for groove
?
zone stiffening by adding a
ubler plate for beam-to-
flange connections.
top and bottom moment plate C6,C7,C8
tions. C9
ner requirements for beam-to- C-series
connections.



























Group D 1.3 Columns with very thick flanges and
fairly shallow web depths. (How large
should the column web-to-flange welds
be and can fillet welds be used instead
of groove welds)?
1.4 Required amount of column web-flange
weld in panel zone.
4.1 Two- and four-way column connection
with concurrent moments •
.-..,---=..-.-+-------------..-.-~-~~----,---_+----_t_-----_i
Group E 1.11 End plate connections. Need for
stiffening.
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APPENDIX 2: CURRENT PROGRAM: BEAM-TO-COLUMN CONNECTIONS
Statement of Problem:
Insufficient information is available on the post-yield
behavior of beam-to-column connectiqns subjected to column axial
-15
forces and transverse shear forces from the beam moments. Further
data is needed on reserve strength due to strain hardening.
Justification:
Eliminate stiffeners presently required or specify smaller
stiffeners than otherwise needed.
/
Outline of 'Work and Status:
1. Pilot tests on small welded (stiffened) connections
cut from old test frames. (complete) 333.2
2. Theoretical analysis.-of column load-moment interaction.
(deferred)
3. Study of U.S., Japanese, and British test data on beam-
~o-column connections. (complete) 333.7
4. Preparation of design table for connection shear stiff-
ening ,requirements using results of (2) above. (deferred)
5. Major test on a large connection with no shear stiffening.
(complete) 333-.9 (Prob. 1.1)
6. Analysis of effect on structure of omitting shear stiff-
ening. (current) 333.16 (Probs. 1.1, 1.13, 1.13A)
7. Tests to check column web buckling formula especially
for higher strength steels. (complete) 333.10, 333.14
(Prob. 6.1)
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,"s. Study of stiffening requirements for beams of different
depth on opposite sides of interior connection. (deferred)
(Prab. 3.1)
9. Basic study of plastic deformation and strain hardening
in a thick plate subj~ct to high shear stress. (deferred)
10. Flange-welded web-bolted connections. (current) 333.15,
333.17 (Probs. 1.6, 1.7)
11. Bolted top and bottom plate connections. (current)
333.15, 333.17 (Prob. 1.9B)
12. Study of web stiffeners. (current)
13. Study of connection behavior in related tests. (current)
14. Beam-to-column web connections (future) (Prob. 2.1)
./
15. Panel zone stiffening by adding a web doubler plate for
beam-to-column flange conne.ctions. (future) (Prob. 1.14·)
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APPENDIX 3: WELDING RESEARCH COUNCIL TASK GROUP
ON BEAM-Te-COLUMN CONN,ECTIONS
(AISI Project 137, Lehigh University Project 333)
John A. Gilligan, Chairman, U. S. Steel Corporation
Victor v. Bertero, University of Ca~ifornia
Orner W. Blodgett, Lincoln Electric Company
Hubert C. Crick, Mosher Steel Company
Carson F. Diefenderfer, Bethlehem Steel Corporation
Norman w. Edward~, Pittsburgh-Des Moines Steel Company
William E. Edwards, Bethlehem Steel Corporation
Harold J. Engstrom, Jr., AFCO Steel Company
Theodore R. Higgins, American Institute of Steel Construction
Ira M. Hooper, Seelye-Stevenson-Value-Knecht
Carl L. Kreidler, Bethlehem Fabricators, Inc.
Hugh A. Krentz, Canadian Institute of Steel Construction
William A. ~ilek, Jr., American Institute of Steel Construction
Clarkson W. Pinkham, S. B. Barnes and Associates
Arch N. Sherbourne, University of Waterloo
Vincent R. Cartel1i, Severud-Perrone-Sturm-Bandel
Charles F. Larson, Secretary, Welding Research Council
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